A l o t o f d a t a (1,2,3) i s a v a i l a b l e on t h e e l e c t r i c a l and o p t i c a l p r o p e r t i e s o f
Zn3As2 and CdsAs2, b u t r e l a t i v e l y l i t t l e i s known about t h e e l e c t r o n i c band s t r u ct u r e . The u l t r a v i o l e t and x -r a y p h o t o e l e c t r o n s p e c t r a o f Zn3As2 and Cd3As2 were r ep o r t e d by Bishop e t a l . ( 4 ) . The e l e c t r o n energy l o s s s p e c t r a o f Cd3As2 were s t u d i e d by Schulze ( 5 ) . The Zn La and As M4,5 x -r a y emission s p e c t r a o f Zn3Asz were measured by Domashevskaya and Terekhov ( 6 ) . The Zn K a b s o r p t i o n spectrum o f Zn3As2 was s t ud i e d by Adhyapak and Nigavekar ( 7 ) . The t h e o r e t i c a l energy band s t r u c t u r e s o f Zn3Asz
and Cd3As2 i n a h y p o t h e t i c a l f l u o r i t e s t r u c t u r e employing t h e pseudopotential method have been determined by Lin-Chung ( 8 ) .
I n t h i s work we have i n v e s t i g a t e d t h e valence and conduction bands o f Zn3As2 and Cd3As2 u s i n g x -r a y spectroscopic methods. The x -r a y emission and a b s o r p t i o n s p e c t r a were s t u d i e d by means o f a d o u b l e -c r y s t a l x -r a y spectrometer (9) equipped w i t h Si(220) c r y s t a l s . The FWHM's o f t h e (1,-1) r o c k i n g curves recorded w i t h Ge Ka and Br Ka r a d i a t i o n were 0.8 eV and 1.0 eV r e s p e c t i v e l y . The x -r a y bremsstrahlung isochromats were measured a t t h e photon energy o f 5415 eV by means o f . a n x -r a y vacuum spectrometer described i n d e t a i l s i n Ref. 10 . The x -r a y p h o t o e l e c t r o n spectra were measured u s i n g t h e VG ESCA-3 p h o t o e l e c t r o n spectrometer.
Pol y c r y s t a l l i n e pieces o f Zn3As2 and Cd3As2 were powdered j u s t b e f o r e measurements. For t h e x-ray a b s o r p t i o n measurements t h e powder was mixed w i t h a c e l l u l o s e powder and pressed i n t o a t a b l e t o f diameter 20 rnm.
The Zn and As fluorescence r a d i a t i o n was e x c i t e d w i t h a tungsten x-ray tube.
The W L B 1 and Zn emission l i n e s from tungsten and z i n c m e t a l s were used f o r t h e c a l i b r a t i o n o f t h e energy s c a l e o f t h e Zn KB2,5 emission band spectra. The W LB1 emission l i n e from the x -r a y tube would be superimposed w i t h t h e Zn K a b s o r p t i o n Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19879179 spectrum, t h e r e f o r e we used a molybdenum x-ray tube f o r the Zn K a b s o r p t i o n studies, and the Au Lal emission l i n e from a very t h i n gold f o i l f i x e d t o one o f t h r e e sample holders was used f o r t h e c a l i b r a t i o n o f energy scale o f t h e Zn K a b s o r p t i o n spectrum. I n the case o f the As spectra the Br Kal, Br Ka2 and As KB1 were used as reference l i n e s f o r the energy scale c a l i b r a t i o n .
To minimize e r r o r s i n t h e energy p o s i t i o n s o f each p a i r o f the Zn KP2,5 emission and As Kb2 emission, and As K a b s o r p t i o n spectra from two i n v I n F i g . 2 t h e As Kf3p emission s p e c t r a and As K a b s o r p t i o n spectra from b o t h ZnsAsz and Cd3As2 compounds a r e shown. The As KBp emission spectra have been normal i z e d w i t h respect t o t h e As emission l i n e s . The i n t e n s i t y r a t i o o f t h e As KB2 and As KBl,3 l i n e s i s much b i g g e r than i n the case o f Zn Kf32,5 and i s equal t o 0.0564 and 0.0570 f o r Zn3As2 and Cd3As2 spectra r e s p e c t i v e l y , what means t h a t the valence e l e c t r o n s a r e l o c a l i z e d around t h e As i o n i n these compounds.
The I n F i g . 4 we compare our x-ray valence band spectra o f Zn3As2 w i t h t h e x -r a y p h o t o e l e c t r o n spectrum (XPS) by Bishop e t a l . ( 4 ) . The x -r a y K emission spectra g i v e i n f o r m a t i o n on the p-type valence s t a t e s o n l y , whereas t h e XPS spectrum shows the t o t a l d e n s i t y o f s t a t e s modulated by t h e symmetry dependent c r o s s -s e c t i o n s l i k e i n t h e case o f BIS.
I n the case o f Zn3As2 we have g o t i n t h i s work a f u l l i n f o r m a t i o n on t h e p-type d e n s i t y o f s t a t e s i n t h e valence and conduction bands (~i~. 4 and 5 ) . From comparison o f the x-ray a b s o r p t i o n spectra w i t h BIS we can i n t e r p r e t t h a t t h e p -s t a t e s i n the conduction band a r e l o c a l i z e d m a i n l y around Zn ions, whereas i n t h e valence band they a r e l o c a l i z e d around the As ions.
